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JP-06-313870E 

[Title of the Invention] SUBSTRATE ASSEMBLY DEVICE 

[Abstract] 

[Object] To enable two substrates to be bonded to each 
other with a sealant without catching dust during an 
assembly work, and also enable a gap between the two 
substrates to be maintained at an accurate size. 

[Solving Means] A table 4 traveling between a sealant 
pattern drawing station SI and a substrate bonding station 
S2 is provided, and a substrate 13 is placed on a stage 5 
traveling in an orthogonal direction. While a sealant is 
being discharged from a delivery machine 12 with a nozzle 
end directed down at the station SI, the stage 5 is moved in 
an orthogonal direction, thereby drawing a sealant pattern. 
Then, the sealant is temporarily dried between the stations 
SI and S2, and the second substrate 14 is horizontally 
suspended from an adsorption table 15 at the station S2 . 
Furthermore, by moving the table 4 to the station S2, the 
first substrate is disposed under the second substrate 14. 
Then, a facing gap between the first substrate and the 
second substrate 14 is narrowed and both substrates are 
bonded to each other. 

[Claims] 

[Claim 1] A substrate assembly device comprising: 
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a table traveling between a sealant pattern drawing 
station and a substrate bonding station; 

a nozzle which is provided in the sealant drawing 
station and whose end for discharging the sealant is 
directed down; 

a stage provided on the table, mounting a first 
substrate, and movable in at least an orthogonal direction; 

means for drawing the sealant in a desired pattern in 
the first substrate by moving the stage in an orthogonal 
direction while discharging the sealant from the nozzle; 

means for temporarily drying the sealant drawn on the 
first substrate provided between the sealant pattern drawing 
station and the substrate bonding stations- 
means for supporting a second substrate so that the 
second substrate is parallel to and disposed on the first 
substrate mounted in the stage when the table is moved to 
the substrate bonding station; and 

means for bonding the first and second substrates with 
the sealant by narrowing a facing gap between both 
substrates disposed parallel to each other. 

[Claim 2] A substrate assembly device comprising: 

a table traveling between a sealant pattern drawing 

station and a substrate bonding station; 

a nozzle which is provided in the sealant drawing 

station and whose end for discharging the sealant is 
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directed down; 

a stage provided on the table, mounting a first 
substrate, and movable in at least an orthogonal direction; 

means for drawing the sealant in a desired pattern in 
the first substrate by moving the stage in an orthogonal 
direction while discharging the sealant from the nozzle; 

means for allowing the sealant drawn on the first 
substrate provided between the sealant pattern drawing 
station and the substrate bonding station to have high 
viscosity; 

means for supporting a second substrate so that the 
second substrate is parallel to and disposed on the first 
substrate mounted in the stage when the table is moved to 
the substrate bonding station; and 

means for bonding the first and second substrates with 
the sealant by narrowing a facing gap between both 
substrates disposed parallel to each other. 

[Claim 3] The substrate assembly device according to 
Claim 1 or 2, wherein means for scattering the spacer is 
further provided on the first substrate between the sealant 
pattern drawing station and the substrate bonding station. 

[Detailed Description of the Invention] 
[0001] 

[Technical Field of the Invention] 
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The present invention relates to a substrate assembly 
device, and more particularly, it relates to a substrate 
assembly device for allowing two substrates to be very 
closely approached and to be bonded to each other with the 
sealant without catching dust during an assembly work as in 
liquid crystal display panels. 

[0002] 

[Description of the Related Art] 

A conventional liquid crystal display panel is made by 

allowing two glass substrates attached with a transparent 

electrode or a thin film transistor array to be bonded to 

each other with a sealant in a very close gap such as about 

several urn, injecting liquid crystals and sealing liquid 

crystals within sealed space formed by the above operation. 

As a method of providing the sealant of the liquid crystal 

display panel in the glass substrate, a technique of forming 

a resistance pattern in which a predetermined pattern is 

drawn by moving the substrate while discharging resistance 

paste on the substrate from a nozzle may be used and is 

disclosed in Japanese Unexamined Patent Application 

Publication No. H2- 52742. Further, a method of assembling 
a substrate in the conventional liquid crystal display panel 
comprises steps of moving the glass substrate provided with 
the sealant to a bonding table by transfer means, setting a 
position in a surface direction of two glass substrates with 
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a manual work at the table, including particles, etc. made 
of spacers in the sealant, and bonding two glass substrates 
to each other in a very close gap of about several ym. 

[0003] 

[Problems to be Solved by the Invention] 

In the conventional liquid crystal display panel, a 

small transparent electrode or a thin film transistor array 

is provided in a glass substrate and pixels composed of the 

small transparent electrode or the thin film transistor 

array are very small. Therefore, if dust is stacked on the 

glass substrate during an assembly work and dust is injected 

into sealed space, a place where the dust exists becomes a 

pixel defect portion, whereby the defect portion is 

displayed in a black spot in a black and white display panel 

and the defect portion is displayed in any color of red, 

green, and blue in a color display panel and thus it is 

difficult to see an image displayed on a screen. If the 

technique disclosed in Japanese Unexamined Patent 

Application Publication No. H2 - 52742 is used as a technique 
for providing the sealant of the liquid crystal display 
panel in the glass substrate, a substrate and a nozzle 
discharge resistance paste at a non-contact state, the 
substrate are moved, and a predetermined resistance pattern 
is drawn on the moved substrate and thus it is difficult for 
dust to stack on the substrate by fixing the nozzle. 



H06-313870.doc 



- 6 - 



However, substrate treatment after drawing the resistance 
pattern is not specifically described in here. Further, the 
method of assembling the substrate in the conventional 
liquid crystal display panel, the glass substrate provided 
with the sealant is moved to the bonding table by transfer 
means, positions of two glass substrates are set by manual 
work, two glass substrates are bonded to each other, and 
thus dust is stacked on the glass substrate during the 
assembly work and a great quantity of dust is injected into 
sealed space. 

[0004] 

Now, the sealant and spacer will be briefly described. 
[0005] 

As the sealant, a thermosetting or ultraviolet-ray 
setting synthetic resin having adhesiveness is used. However, 
if viscosity of the sealant is low, the sealant is escaped 
from the glass substrates by a pressure applied when the 
glass substrates are bonded to each other, whereby a gap 
between the substrates is narrower than a predetermined gap, 
the sealant is diffused to an unexpected portion and thus it 
is difficult to see an image displayed on a screen. 

[0006] 

Spacers are required for maintaining thickness of a 
suitable liquid crystal layer by controlling a gap between 
two substrates and the more increases the size of a liquid 
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crystal panel, the more increases the necessity of spacers. 
Further, as a display area of the liquid crystal panel more 
increases, uniform scattering of spacers on an entire 
surface thereof is required to secure a uniform liquid 
crystal layer. However, a conventional uniform scattering 
technique of spacers on the entire surface thereof is not 
disclosed . 
[0007] 

The present invention is to solve the above-mentioned 
problem, and an object of the present invention is to 
provide a substrate assembly device which can bond two 
substrates to each other without catching dust during an 
assembly work which very closely approaches two substrates 
and maintain a gap of two substrates to a desired size after 
a sealant and spacers are provided on a substrate as in a 
liquid crystal display panel. 

[0008] 

[Means for Solving the Problems] 

In order to achieve the above-mentioned object, the 
substrate assembly device according to the present invention 
comprises a table traveling between a sealant pattern 
drawing station and a substrate bonding station; a nozzle 
which is provided in the sealant drawing station and whose 
end for discharging the sealant is directed down; a stage 
provided on the table, mounting a first substrate, and 
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movable in at least an orthogonal direction; means for 
drawing the sealant in a desired pattern in the first 
substrate by moving the stage in an orthogonal direction 
while discharging the sealant from the nozzle; means for 
temporarily drying or for allowing the sealant drawn on the 
first substrate provided between the sealant pattern drawing 
station and the substrate bonding station to have high 
viscosity; means for supporting a second substrate so that 
the second substrate is parallel to and disposed on the 
first substrate mounted in the stage when the table is moved 
to the substrate bonding station; and means for bonding the 
first and second substrates with the sealant by narrowing a 
facing gap between both substrates disposed parallel to each 
other . 

[0009] 

Further, in order to achieve the above-mentioned object, 
the present invention further comprises means for scattering 
the spacers on the first substrate between the sealant 
pattern drawing station and the substrate bonding station. 

[0010] 

[Operation] 

Because there is no movement in an upper portion of the 
first substrate in a process of discharging the sealant from 
the nozzle in the sealant drawing station, moving the stage 
in an orthogonal direction, and drawing the sealant pattern 
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in the first substrate, dust does not drop on the first 
substrate of the substrate assembly device. Further, after 
the sealant is drawn, the first substrate is moved to the 
substrate bonding station at every stage, disposed under the 
second substrate, another transfer means is not interposed, 
and there is no movement on an upper portion of the first 
substrate, whereby dust dose not drop even at a movement 
process of the first substrate. Further, at a process of 
bonding two substrates to each other, two substrates are 
bonded to each other by narrowing a facing gap between two 
substrates disposed in vertically parallel and thus there is 
no movement between two substrates, whereby dust does not 
drop on the first substrate. As described above, because 
dust does not drop on the first substrate at even any 
process of an assembly work, dust is not injected into space 
formed by bonding two substrates to each other with the 
sealant, so that it is possible to simplify a composition of 
the substrate assembly device. 
[0011] 

Further, because temporary-drying means or high 
viscosity means is disposed between the sealant drawing 
station and the substrate bonding station, the sealant is 
shaped at high viscosity and thus the sealant shape is not 
deformed when the substrates are bonded to each other. 

[0012] 
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Further, the sealant, for example, a thermosetting 
sealant is temporarily dried by irradiating heat rays or 
infrared rays and an ultraviolet-ray setting sealant is 
temporarily dried by irradiating ultraviolet rays. 

[0013] 

As a spacer, there is a spherical-shaped plastic 
particle having excellent heat resistance and chemical 
resistance and acting as an elastic body in a wide 
temperature range or a fiber particle made by spinning 
alkali-free glass and cutting it in a desired length. As 
the spherical-shaped plastic particle, a particle whose 
diameter is similar with a gap between two substrates when 
they are bonded to each other is used and as the fiber 
particle, a particle whose sectional diameter is similar 
with a gap between two substrates when they are bonded to 
each other is used because the fiber particles may be cross- 
overlapped to each other when they are scattered, but if two 
substrates are pressed when they are bonded to each other, a 
pressing force is converged on crossing portions of the 
fiber particles and thus the fiber particles slide and the 
crossing state thereof is no longer sustained. 

[0014] 

A scattering method of spacers comprises a dry 
scattering method of scattering spacers just as they are and 
a wet scattering method of scattering with liquid by 
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agitating spacers in volatile liquid. 
[0015] 

[Embodiments] 

Hereinafter, an embodiment of the present invention 
will be described with reference to Figs. 1 to 3. 
[0016] 

Fig. 1 is a front view of a main body whose cover is 
removed in a liquid-crystal display panel assembly device 
illustrating an embodiment of a substrate assembly device 
according to the present invention. As shown in Fig. 1, the 
liquid-crystal display panel assembly device 1 comprises a 
sealant pattern drawing station SI and a substrate bonding 
station S2 and two stations SI and S2 are connected to each 
other. A frame 3 supported by struts 2a is placed over 
bases 2 and a rail. 7 is placed on the bases 2 along two 
stations SI and S2 . A stage transfer table 4 can be moved 
by a stage drive motor 6 on the rail 7 between two stations 
SI and S2. An XY6 stage 5 and a lower adsorption table 8 
supporting a first glass substrate 13 at the top surface 
thereof by vacuum adsorption are disposed on the table 4. 
Here, when the first glass substrate 13 is mounted on the 
XY9 stage 5 in a horizontal direction, it is moved to an XY 
axis direction among a horizontal direction and rotated in 
the horizontal direction, that is, moved to an 0 axis 
direction and when the first glass substrate 13 is exactly 
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disposed in an XY axis direction, it is unnecessary for the 
first glass substrate 13 to move in the 9 axis direction. 
[0017] 

A Z axis transfer table 10 for vertically moving by a Z 
axis drive motor 9 is provided in the frame 3 of the sealant 
drawing station SI facing the rail 7. An optic-type of non- 
contact displacement meter 11 and a sealant discharger 12 
having a nozzle are attached in the table 10 and the nozzle 
end is directed to the first glass substrate 13. In the 
upper portion of the frame 3 in the substrate bonding 
station S2 facing one side of rail 7, a pressing drive 
mechanism 17 is placed in a frame 18 supported by a strut 2b 
and a pressing adsorption table 15 provided in the downside 
of the frame 3 is vertically moved by the drive mechanism 17 
through a ball screw 17a extended to the downside of the 
pressing drive mechanism 17. 

[0018] 

The pressing adsorption table 15 horizontally suspends 
the second glass substrate 14 by vacuum adsorption so that 
the second glass substrate .14 is parallel to the first glass 
substrate 13 in the bottom surface of the pressing 
adsorption table 15. Further, two holes 15a and 15b are 
formed in the table 15 and image recognition cameras 16a and 
16b built with CCD are provided in a post of the frame 3 
corresponding to the holes 15a and 15b made in the table 15. 
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The two cameras 16a and 16b are directed down and thus the 
cameras 16a and 16b can confirm a material in a lower 
portion such as the second glass substrate 14 through two 
holes 15a and 15b of the table 15. Further, controllers 
(not shown) for the respective drivers are provided in the 
liquid-crystal display panel assembly device. 
[0019] 

As shown in Fig. 1, a reference numeral 30 denotes a 
sealant temporary-drying means and a reference numeral 40 
denotes a spacer scattering means and the sealant temporary- 
drying means 30 and the spacer scattering means 40 in the 
frame are fixed to face the first glass substrate 13 on the 
adsorption table 8 placed under the frame. 

[0020] 

As shown in Fig. 2, the sealant temporary-drying means 
30 comprises an infrared lamp 31 and a hood 32 which are 
extended in a width direction of the first glass substrate 
13 and a cord 33 of the lamp 31 is connected to a switch 
which is not shown. An ultraviolet lamp may be used instead 
of the infrared lamp 31 depending on a kind of the sealant. 
The hood 32 defines an irradiation range of infrared rays. 
Although a lower end of the hood 32 is opened, a glass cover 
may be provided there . 

[0021] 

The spacer scattering means 40 scatters, for example, a 
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spherical-shaped plastic spacer 28 and a distribution pipe 
43 is provided in a width direction of the substrate through 
a distribution valve 42 from a storage tank 41. A plurality 
of support pipes 44 are provided in the distribution pipe 43 
and the support pipes 44 are provided in parallel in a width 
direction of the glass substrate 13. A spacer receiving box 
45 is provided in drop portions of the spacers 28 discharged 
from the support pipes 44. A laterally-upper edge of the 
receiving box 45 is made in a wave shape. 
[0022] 

Fig. 3 is a schematic diagram for explaining an 
operation of the liquid-crystal display panel assembly 
device shown in Fig. 1. Next, an operation and function of 
the liquid-crystal display panel assembly device shown in 
Fig. 1 will be described with reference with Figs. 2 and 3. 
Further, as shown in Fig. 3, the XY0 stage 5 and the lower 
adsorption table 8 moved to the substrate bonding station S2 
are shown in two-dot dashed line and are denoted by 
reference numerals 5$ and 80, respectively. 

[0023] 

As shown in Fig. 3, first, when the stage transfer 
table 4 is moved by the stage drive motor 6 shown in Fig. 1 
on the rail 7 placed on the base 2 in the substrate bonding 
station S2, the second glass substrate 14 is provided 
through an adaptor 14a over the lower adsorption table 8$ 
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disposed on the XY0 stage 5*. The adaptor 14a prevents the 
bottom surface of the second glass substrate 14 from coming 
contact with the lower adsorption table 8<D and has a frame 
shape supporting the circumference of the second glass 
substrate 14. Two cameras 16a and 16b read out a position 
setting mark (not shown) provided in the second glass 
substrate 14 and the XY0 stage 5$ is controlled so that the 
second glass substrate 14 is provided in a predetermined 
position of the substrate bonding station S2. Next, the 
pressing adsorption table 15 is moved to the downside by a 
pressing drive mechanism 17 shown in Fig. 1 and the second 
glass substrate 14 is adsorbed and supported to horizontally 
suspend by the table 15 and moved to and waited at the 
upside through the pressing adsorption table 15 by the drive 
mechanism 17, and the adaptor 14a is removed. In the 
operation, even if dust is separated, it is dropped on the 
second glass substrate 14 without requiring for avoiding 
dust and thus there is no problem. 
[0024] 

Next, the first glass substrate 13 is disposed on the 
lower adsorption table 8$ and the XY0 stage 50 is controlled 
so that the first glass substrate 13 is placed in a 
predetermined position of the substrate bonding station S2 . 
Here, if position setting of the first glass substrate 13 is 
finished, the XY9 stage 50 is moved to the sealant drawing 
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station SI. Next, in the sealant drawing station SI, the Z 
axis drive motor 9 shown in Fig. 1 is controlled by the 
output of the optic-type of non-contact displacement meter 
11 on the Z axis transfer table 10 and thus a gap between 
the nozzle end of the sealant discharger 12 on the Z axis 
transfer table 10 and the upper surface of the first glass 
substrate 13 on the lower adsorption table 8 is set. In the 
operation, because a nozzle transfer distance of the sealant 
discharger 12 for setting the gap is short, there is little 
separation of dust due to the short distance. Further, in 
order to prevent dust from being separated, as shown in one- 
dot dashed line in Fig. 3, a driver including the Z axis 
transfer table 10 of the sealant discharger 12 may be sealed 
and the sealed space may be vacuum.. Next, while the XY9 
stage 5 is moved in the XY direction in accordance with a 
predetermined drawing pattern, the sealant is discharged 
from the nozzle of the sealant discharger 12 and applied to 
the first glass substrate 13. The sealant pattern to be 
drawn is not shown. Further, by storing a so-called 
personal computer drawing pattern in a controller not shown, 
it is possible to apply the same drawing pattern several 
times to the first glass substrate 13 and obtain various 
drawing patterns by changing input data. In the operation, 
when the sealant is discharged and drawn, there is no 
movement on the first glass substrate 13 and thus there is 
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no drop of dust onto the first glass substrate 13. 
[0025] 

If the first glass substrate 13 is returned to an 
original position, infrared rays are irradiated from the 
infrared lamp 31 and the sealant drawn on the glass 
substrate 13 is temporarily dried and maintains its shape. 
Next, when the first glass substrate 13 reaches under a 
spacer scattering means 40, a distribution valve 42 is 
opened, the spacers 28 are dropped onto a receiving box 45 
from a distribution pipe 43 and the respective support pipes 
44. Because a wave-shaped upper edge 45a is provided in the 
receiving box 45 and dropping places of spacers from the 
receiving box 45 drop surpass the number of support pipes 44, 
the spacers 28 are uniformly scattered by overflowing from 
the wave-shaped upper edge 45a on the substrate 13 like 
quicksand. If the distribution valve 42 is provided in the 
respective support pipes 44, there is no time gap in the 
width direction when spacers are supplied into the receiving 
box 45. Further, the spacers are scattered with a ratio of 
10,000/cm 2 as plastic particles having a diameter of, for 
example, l\im. 
[0026] 

Because a switch of a lamp 31 is provided in a place 
instead of on the substrate 13 by the cord 33 and the 
distribution valve 42 is provided in the inside of the 
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distribution pipe 43, there is no drive member on the 
substrate 13 and thus the sealant temporary-drying means 30 
and the spacer scattering means 40 are operated, waste does 
not drop onto the substrate 13. 
[0027] 

Further, as shown in Fig. 4, because a spiral-shaped 
revolution body 46 is provided in the receiving box 45, the 
revolution body 4 6 is driven by an electric motor 4 7 
(iJiE-Oife 46^5. 7|*HU) provided in the laterally-end of the 
receiving box 45, and the spacer is moved in the receiving 
box 45, a time lag of spacers supplied to the receiving box 
45 from the support pipe 44 in the distribution valve 42 
side and the support pipe 44 in the end of the distribution 
pipe 43 may be supplemented. Fig. 5 shows another modified 
embodiment of the spacer scattering means in which the 
receiving box is removed. In Fig. 5, equivalents to 
structural components shown in Fig. 4 are denoted by the 
same reference numerals and thus descriptions thereof will 
be omitted. In a modified example shown in Fig. 5, a 
shutter 49 is provided in the respective holes 43a 
communication with the support pipe 44 of the distribution 
pipe 43 and the communication holes 43a are opened or shut 
by the actuator 48 depending on the return of the glass 
substrate 13. Because the ends 44a of the respective 
support pipes 44 have a flare shape, a range of spacers to 
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be scattered from the respective support pipes 4 4 becomes 
wide . 

[0028] 

Fig. 6 shows a modified example of the receiving box 45. 
The receiving box 4 5 is disposed oblique to the glass 
substrate 13 and an upper edge 45a of a lower end thereof 
has a wave shape. Spacers 28 are supplied not to be 
overflown in the receiving box 45. When the glass substrate 
13 is returned to an original position, vibration from a 
vibration source not shown is applied to the receiving box 
45. Then, the spacers 28 are slip-dropped into the 
receiving box 45 by their weight and spacers around the 
wave-shaped upper edge 45a are pressed and overflown and 
thus they are uniformly scattered on the glass substrate 13. 
[0029] 

Examples shown in Figs. 5 and 6 may be applied to wet 
spacer scattering means. Further, when the example shown in 
Fig. 6 is applied to the wet spacer scattering means, the 
receiving box is rotated and the wave-shaped upper edge 45a 
is lowered and thus solution including spacers is overflown. 

[0030] 

Next, the XY9 stage 5 is again moved to the substrate 
bonding station S2 and disposed at a position right under 
the pressing adsorption table 15 which houses the second 
glass substrate 14 at the first time. In the operation, the 
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first glass substrate 13 is disposed under the second glass 
substrate 14 and on the XY9 stage 5 and the lower adsorption 
table 8, another transfer means is not interposed between 
them, and there is no movement on the first glass substrate 
13. Therefore, although the first glass substrate 13 moves, 
dust does not drop on a surface of the first glass substrate 
13. It is possible to have a simple composition because 
another transfer means is not required. 
[0031] 

Next, focuses of two cameras 16a and 16b are set to a 
position set mark (not shown) of the first glass substrate 
13, the drive of the XY0 stage 50 is controlled while the 
mark is read with two cameras 16a and 16b, and a position 
set is made in an approximate position of the first glass 
substrate 13 and the second glass substrate 14. Next, when 
the pressing adsorption table 15 is slowly moved to the 
downside by the pressing drive mechanism 17 shown in Fig. 1 
and the position set mark (not shown) of the second glass 
substrate 14 is read by two cameras 16a and 16b, a correct 
position of the first glass substrate 13 and the second 
glass substrate 14 is set by controlling the drive of the 
XY0 stage 50 and the pressing adsorption table 15 is more 
slowly lowered and thus two glass substrates 13 and 14 are 
bonded to each other with the sealant. 
[0032] 
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In the operation, when two glass substrates 13 and 14 
are bonded to each other, because there is no movement 
between two glass substrates 13 and 14, dust does not drop 
onto the first glass substrate 13. 

[0033] 

As described above, even at any process of an assembly 
work, because dust does not drop onto the first glass 
substrate 13, dust does not injected within space formed by 
bonding two glass substrates 13 and 14 to each other with 
the sealant. Further, since a sealant pattern drawing 
process, a substrate bonding process, and a transfer process 
between the sealant pattern drawing station and the 
substrate bonding station can be performed by the simple 
sequence control, a series of operations are programmed by a 
controller not shown and the series of programmed operations 
may be controlled by a personal computer. 
[0034] 

A substrate assembly device according to the present 
invention provides Aspects 1 to 4 as follows. 
[0035] 

According to Aspect 1 of the present invention, there 
is provided a substrate assembly device in which the Z axis 
transfer table instead of the Z axis transfer table 10 shown 
in Fig. 1 is provided in the XY9 stage 5, the sealant 
discharger 12 having a nozzle and the optic-type of non- 
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contact displacement meter 11 are directly fixed to the 
frame 3 of the sealant pattern drawing station SI and a gap 
is set between the nozzle end of the sealant discharger 12 
and the first glass substrate 13 on the lower adsorption 
table 8 in the Z axis transfer table. In the Aspect 1, 
because there is no moving portion on the first substrate 13 
disposed in the lower adsorption table 8 in the sealant 
pattern drawing station SI, dust dose not drop onto the 
first substrate 13. According to Aspect 2 of the present 
invention, there is provided a substrate assembly device in 
which the pressing drive mechanism 17 and the frame 18 are 
removed in the substrate bonding station S2 shown in Fig. 1, 
the adsorption table 15 of the second substrate 14 is 
directly fixed to the frame 3, the Z axis transfer table is 
provided in the XY0 stage 5, and the second substrate 14 is 
raised, and absorbed and fixed to the adsorption table 15 
in the Z axis transfer table, and three substrates 13 and 14 
are bonded to each other. In the Aspect 2, there is no 
movable portion in the upside of the adsorption table 15 in 
the substrate bonding station S2 and dust does not drop onto 
the first substrate 13, and a structure of the device can be 
more simplified by removing the pressing drive mechanism 17 
and the frame 18 . 
[0036] 

According to Aspect 3 of the present invention, there 
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is provided a substrate assembly device in which the XY0 
stage 5 has a substrate adsorption function and the lower 
adsorption table 8 is removed. In the Aspect 3, because 
members to be mounted on the stage transfer table 4 are 
decreased and thus the stage transfer table 4 has a light 
weight, the stage transfer table 4 lightly travels. 
[0037] 

According to Aspect 4 of the present invention, there 
is provided a substrate assembly device in which the sealant 
temporary-drying means 30 is disposed in the lower side of 
the spacer scattering means 40, that is, the substrate 
bonding station S2. Even in the arrangement thereof, it is 
possible to temporarily dry the sealant. 

[0038] 
[Advantage] 

As described above, according to the present invention, 
it is possible to bond the substrates to each other without 
catching dust during an assembly work in the substrate 
assembly device in which two substrates are approached and 
bonded to each other with the sealant as in liquid crystal 
display panels. Further, it is possible to bond the 
substrates to each other while maintaining a gap of the two 
substrates at a desired accurate size. 

[Brief Description of the Drawings] 
[Fig. 1] 
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Fig. 1 is a front view of a main body whose cover is 
removed in a liquid-crystal display panel assembly device 
illustrating an embodiment of a substrate assembly device 
according to the present invention. 

[Fig. 2] 

Fig. 2 is a perspective view illustrating a schematic 
structure of a sealant temporary-drying means and a spacer 
scattering means of the device shown in Fig. 1. 

[Fig. 3] 

Fig. 3 is a schematic diagram for explaining an 
operation of the device shown in Fig. 1. 
[Fig. 4] 

Fig. 4 is a perspective view illustrating a modified 
embodiment of the spacer scattering means shown in Fig. 2. 

[Fig. 5] 

Fig. 5 is a perspective view illustrating another 
modified embodiment of the spacer scattering means shown in 
Fig. 2. 

[Fig. 6] 

Fig. 6 is a perspective view illustrating still another 
modified embodiment of the spacer scattering means shown in 
Fig. 2. 

[Reference Numerals] 

4: stage transfer table 
5: XY9 stage 
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8: lower adsorption table 

10: Z axis transfer table 

12: sealant discharger 

13: first glass substrate 

15: pressing adsorption table 

16a, 16b: camera for recognizing image 

28: spacer 

30: sealant temporary-drying means 

31: infrared lamp 

40: spacer scattering means 

43: distribution pipe 

48: actuator 

49: shutter 
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[1ft] tofW*teWE**!lii*t B K:BSH±* 
HUH S^/MWaiXx-VaVS 1 £g«&Dl& 

wxf-s/ 3 > s 2 m&&nt- zr-fji 4 

^o±T-B3ariSifc:»»'rsX7 t --s;5K:»Rl 3*» 

fijaSU S2T8tf-^H 5fc8!2gigl 4 2:7k 
2SfiOT»«cEBL, i5SSp»lRliaH**»TlS0 




1 

t>#7,T-i'3yt<Dmz®m^m&T--'7jit, ±e 
zftffitfTliZfa^rcy X)Ut. _bEx-X;u_tfc:Rtf 

o±EXx-s;*iCS»iftt»«i««ci:fc:«fc9±E 
±E^-;l/*ffllllXr--S/3yi:WfiWl9^*>^ 

s/-;i/ffj*fieift-rs¥afc. ±et-^a*±ewr 

*±EXr-^t:»K*nfc±Ea l ©Sfi£¥fTT* 
±EK§1 i:S2©i5S«oaia(BIBJfe*»ScfcfcJ:9 

b^xx— yaytop^Sfflqr^-r-^i/i:, ±E 
«jBa*nF^*fti^feyX;l/l:, ±Er-7;l/±fc:R# 

^>n^ 1 <DgJfi£»«f*'>&< tit^fpJtC^nJ 

o±EXr-^e^i^tc^i!i^^ci:tc<tt)±E 

±E">-;l/»JlfflPXr->'3>i:SfiftSD^t>-lJ: 
X-r-i/3 yfcOBBfcJR^^ 1 <03&±fctm-$ tlta 
^-;l/»J*attfi{trs#Si:. ±E-r-7Vl/#±Eg 
fiU 0 ^fc-ex-r- ^> 3 ft* t%lcm2<Dm 

fi£±EX-r-^£l§«2ftfc±E£ 1 ©StEfc^tTT* 

3 ] if 1 £ fctt 2 tcEiScOSfefflirg^ 
fcfc^T. ±E->-;l/*J»iiXT— >3 ^tafi^HS!) 

fcX^-tf£»*TS#S*R#fc£ h^Mt-TSS 

[0 0 01] 

?*«SttIti^BfcBB-rft. 
[0 0 0 2] 

h 7 V ^X * 7 U-T £ Wt /c 2 tt©/f7 Xgl££& /a m 
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2 

fcOTft^o c(0ffl^,||^^;UOS/-;b^7!3-7xai 
«fc:R^S*Si: LT. /X;I/3b>e>Sffi±(cS^-X 

«Cfc*«t?*, ^l^J:5^*S85i:LT ! tt^¥2-5 
2 7 4 2«£BfcEtt©fc0*M&3o *fcaSROJS»a 

10 T*¥ffitT*2ttO*7XSfiOffi^©fflB^^^fif 
oWe, X^-^t^^^^iz-^Wc^S-drT 
}3< C ttioTS/i mgfiOaa&TSJfi LfefflUHJc 2 
ttO^XS«^ftS0-&t)^Tl>/£:o 
[0 0 0 3] 

LT, ±f5mW 2- 5 2 7 4 2 *t&ffi{cE« 
Ojg^^-v^li^-tirT^^. yX;l/£IS5£LT^ 

fc£U ^f^-P2ft0^7X«R©fflR^t)-l±*fifo 

[0 0 0 4] CCX\ i/-;l/»J43J:0*X^— 
40 [0 0 0 5] S/-^»Jfc LTtt, SSBEfbJB^SRJHaKft 

[0 0 0 6] X^-*tt, 2^0SS«^»1]L, 3 
50 fc»teX^-*O±a0^-|WS^H*Stl-B. L^L4 



3 

[0 0 0 7] *fHBO@»tt % ±]Efie««ffionHA«r 
SPifcU ffio s H ^^^;l/Oct9ti:S1gtci/-;i/g!j f x^ 

[0 00 8] 

[■MM&Mtt**fc»<D*8H ±EBtt«Si»1-5fcai> 
-TVl/t, ±f2i/-;l^MISXx— >3 >lcRtt&n^ 

SfiWO'&to^x— >a yoHfcS^fc±ffiS l <0B 

fc#»£ttfc tZ\z.W.2 <D»K*±EXf -^cl*tg$ 
tifc±ES l OSSKfcTff -WOJJSfc:** J; 3 £3St 
■T^Sts ¥fffcEB*nfc±EaSi tSB2 055Sfi 
©ttl&RSJH£«a6S c £ 1 <fc 0 HSfi*S/-;l/»JT*aS 0 

[0 0 0 9] ±EBW£ilj5£-rS;fcfc, 
tt, ±E5/-;U»J«iBXx--e/3Vi:»ERA0^t?-*i:7. 
r-S/3 ±ES 1 <DSfi±fcX-^"*£tW& 

[0 0 10] 

[flFJl] ±ISSfi^iL^Mti> ^-;l^Jffii®X*r— >3 
>T*±I2/ X;l/fr £ •>-;MB*ttm*«oo±EXr- 
s;*i!SE&fiifc:»»««oo» l o«Ek:s/-;MPJ/^ 
-vfcfiiB-rsxg-em i ©b«<d±8Mc»k feotf# 

wo«as#S3W^«E*ti4v^c t tig i <om 

tii<D±3T*m< fcOtf#£bfc^C £ fcfc<fcoTS 1 CO 
StEofcBiTSXg-CfcSI 1 0S^fcB**fi8Tbfc 

EB^ tifcfflStEOSipjHH^SftS c fc «fc D f^Sffi 

i^c fclc <fcoTS l OS^fcfi£tf»Tbfti,\, ceo 
J:9«caM[fflSO»fl&*XgTtS 1 <Ogffi±tcBi£ 
i!^bft^rc»ffiS«0^-;I/»JfcJ:*B49**>*T 

»^n§spart^B»*%9ii*n«c:t^*< % s 



3) W6-3 1 3 8 7 0 

4 

[ooi i] g-fc, s/-;i/*JI»iixf—s/3Vi:JS«Bfi 

%<ox\ is-frmmtimt b r 2 ns 
cor% ^-;i/»jjBtt*<a«Bfi o £t> -enst an* eta 

[0012] ftfc, 2/-;MPJtt, ffJ^tfSWfldKS/-;!/ 
»J<D«^fc:tt»«^**«a*Ba»b. SRn««{fc»->- 
;l/»JO^«ct4SRn«*BH«bTiRSaft*-itS. 
10 [0 0 13] frfcbTtt, WSSStt. Blfeatttcff 
n> j£i^lBHT#tt#l:bT*Slli"r«iR«jeo^ 

ii7;v*y*r5^*i6*bTBfHo 

ft, BBtfofcOOB^tt, »ftbfcBSfc«|||pi£tf3 
fgbTB££ci:fcfcSft\ BBiEOKO^HWfcifffi 

20 [0 0 1 4] X^— X^-+h£^tO££ gfc 
[0 0 15] 

[0 0 1 6] B 1 *±*»WK:J:-5aSfiSBS8BO-^SS 
W^1-SSS^^;l/«liLSBiD*/^-*>t.bfc*fl: 

<OiE35HT*$§o HI l tfet^Tx JRffl^/U;l/«LuS 
B Hi 2/-;l/ffJBiliXT-S/a>S I t, IIBD^ 
30 tXr->3>S 2 £0 2S5#fr£«jSStu C£«X 
7^>ayS 1, S 2teRftbTM^£4rtV£o B^ 
2O±*fc:Xtt2a-CJE**nfc3Bft3tffe0, g^2 
0±I£ttiXf-'>3VSl ( S 2 tc H § u— ;i> 7 * 
BfcTVS. cob-;l/7±^x-r-v ? ^i!jr~^4 
^f->*f»^-? 6 * D , Hffi±T*tfefcW&ffl 
Xr-S/ 3 ySl, S 2|KI*»KlT?frSJ:3*c*oTV^ 
So 'r-^;b4±^f±XY9X7 L -> ? 5*5J;tf ; e<D±ffl 

7Si^7xsfii 3*wa«BftSfc:j:93aflrr« 

TBRB-r-^l/StfKBShTV^So CCTXY0X 
40 x-^5(COV^Tlttfl^*rStC x SlO*7X8fil 3^ 
*¥fc»K*nTV^fc-r«fc. Bio*5XBfii 3 

*7xifii 3 *7k¥fciHitg'rtt*>'B0 t 

fcEBSnsafetfOHftBtt^FHTSSo 
[0017] ±EU-;i/7fcJtiH , r5i/-;i/MiStBX'f 
— >3VS i»o»ft3fcttZiUB!ft : e--*9*cJ;oT 
±Tt»ft-rsz«i8»r-^l/l O^Stt^tiTV^ 

50 X;U*»oS/-;WBi!ta« l 2 fc*<»W*6nr«50. 
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zvsxAsVtmtTiwm i oa^xgs i 3*$\^t 

r->3>S 2WOSR&3 0±SPtti, ?&t$tt2b 

ft. *0T#fcJ£tffc#-;MalM 7a*^LTBaBBi 
Mttl 7 7*ft3OT«k:»J6nfcli0E!Wf---^I/ 
1 5*±T(e»irr £<fc3£fcoT^£ 0 
[0 0 18] JPE5fc»r-7;H 5tt*0"FBBteS2 0 
tf^XSffi 1 4 £±I2£! 1 ©*7Xlfi 1 3 ^fffC^: 
£ cfc -5 JcK^ Htc <k 0 zk¥£ ffl 0 Ttf ^>Blc^W 
?Z>&olC%i-DT^&a SfcCOr-TVU 5fCtt2fflf 
?3f«Ll 5 a, 1 5bJWWt&ftT*9, C<D-r-7Vl/ 
1 5fc£tt6ftfc?Ll 5 a, 1 5 bfc«j6-rS5B^3tO 

a»t « ccd ftmommmm** 7i6a, 1 6 b 

WBMWSftTVS. C0H**5 16 a, 1 6 b«T 
**ia^Tfe»), fot^^7 1 6 a, 16btix-^ 
5©H?L1 5 a. 1 5b*abT»2 0*7XiBfi 

[0 0 1 9] H 1 tCfc^T, 3 Ofc*^-;l/#JfiSBK# 
f-7;l/8±0$1^7Xlffil 3fc|fi]ttTB£3ft 

[0020] zommmj&zmzfcztimwtzt, 
~>-frmmm^m o mi o^xse i 3 <o« 

tlx "^73 1 £>3-K3 3&0^LT^&t^X-f 

CEi;tMS7yyt^oTt^\ 7-K3 2«^ 
KmoMSiSfflZMfeTZo 7-K3 20TttttHiSS 

fttvstf, #5x;&^-fcESLTt>fit\> 
[0021] x^— tMW6^a4o*4, -mtLT-?? 
x?-y*jwx^-»2 83tiwrr«toT, 

*4 lfr£EI&#4 2^LTE*&^Wy4 3tfg:Rl 
3 0fi£fa£EESftT^* o WW^4 3fctttfia 

oe^iRifcME^nrt^o ^w^4 4*^tttti$ti 
[0022] B3ttH i om&mv**)miLmm.<Dm 

0 l OffiS*^A^;l/^^g(0ii^J:tf«|g|^IMB^ 
8 *as o &t)txf-^ 3 y s 2 fc#fts-efc« 

2 jfi«BTS U ^<9&4 fc 5 0 , 8 0 (Off 
[0 0 2 3] 03£45^T, ffli&tCftSO^HtXx-v' 

3>S2 tcxr— >^»x-7;l/ 4 tfg£ 2 ±co 
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XY0Xx-v5 0±^Tfi«»x- , /;l/8 0±fc 
T?ZT*\ 4 a€:^UT^2<D^X«fil 4 tfiRS* 
tlSo Z<D7?7$ 1 4 a«S2M7^iil 4 <9T 
ffi#T«W8«r-7Vl/8 0JcgM"TSci:^ia±-r^fc 
*OtOT, Sg2<D;tfvXg$l 4 ©H«k*5a*-r*« 
SftOtOT'SSo CclTH*^^ 1 6 a, l6bt'S 
2<D^7XSfil 4lcE#&ftfc0^LT^4vH&B£" 
WT-^^iMOOO, S2(0^Ifil 4tf8£ 
10 D^WXt-vh>S 2om^ffi»c«^n§«J:5t 
X Y eXr-^5 0*SJ»-r$ o ^"CH 1 OfriEfflgg 
!ESiHfS 1 7 T*inE«*7^7Vl/ 1 5 *Tl5fc&WlZ J & 
T, S2<D^f7XSfii 4*Kr-^;H 5T*7j(flcB 

«»-r~7 , ;l/l 5^LTS2<D**7X»tRl 4 £±£ 
fc»l!i*^TfMI*-a\ ^LTT^T** 1 4 ate|&££ 

&^£2<D#^Xgffil 4±ffifcST"T5^T*firSO 

20 [0 0 2 4] ^tcTflffiM-r-TVUS 0±fcSlOjff5 
Xlil 3*ttBU ^LTSlO^XStRl 3^B4 
O^tD^X-f-S/ayS 2 0ffi£ffiWcBjb>*l5«fc5fc 

xYe7f->"5^wno cct^i^xa 

«1 3 0fug^^^ofc^. ^XY0 7f- 
^5 tf^-^MfliXx- ^3 > S 1 IC&®-£*£Z> 0 

;!/ 1 0±o^S*J8«!Sffi^ l l ©tttfjfcJiSH i o 
Z»ffi|»^-^9*SiJ»LT, ZW»8»^— ^1/ 1 0± 
0'>-;i/9Jttajai 2C»yX;V7tigi:T{P«^-f-y r ;l/ 

30 8±©Sl©^f7XSfil 3±ffit©^^7 p *»^*r 

2 <oy X)i®m&m&t>'?frv& k> , cnta^ bj£<d 

tts 0 3 4^{c i jfi««TS-r J: 9 tc ^-;b»ttffla l 2 

->-;I/fflttfcB«i 2(D/X;I/^&->-;l/ffl«ri±ffi$ 
•^T, S/-;I/JMO^ 1 Oij^XSffi 1 3 'NiD^^ff 

>Zft&$>(Dm 1 O^fvXStE 1 3^\<om^fro C ^ 

iiHi*tc?g i (Dtf^xffiE i 3<o±8PT*fi*< to#?7-SL 
&^^c», ® l 0*5XB« l 30±BSf^OMI»OKT 

[0 0 2 5] Jgl*7X«El 3#i@aS$nT<Si:, 
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4 2»frtt, E^^y4 3, g$;Wy4 4fr5§ 
&ffj±$i4 5 atfS^etlTfiO, S^fi4 5frS<DX 
«0-e, X^-1t2 8i4ffifil 3±te»»±»4 5aJ: 
#4 2^J;^y4 4tC^T*5< fc, X^-thOg 

^t£^£#J 1 75T<H 1 cm 2 OSJ^T*»ffi-T So 
[0 0 2 6] ^>^3 1 OXfy^ 3-K3 3*?g 
fil 3©±tt*K0«Bffc:»^ gESS#4 2liBSI& 
>W!/4 30rtSfcES;*fta©T\ gffil 3±(C|gK 

%>mm<, ->-;wi»j<s<aft^ift3o. x^~+mw^ 

84 0tfff§ftLTfe, gfil 3±fcfiJftfg"FLfcV\, 

[0 0 2 7] *fc, 04fcStSiC »t«4 5rtte« 
fi&K©iarttett4 6£ESU g#3f 4 5 OB^lRllffitcK 
*fc«»«4 6?lsNEfM G^rSgiljLT^ *t«4-5rt 

r*x^- 9-*8»s-er, m&#4 2«o$/wy4 4£ 

E*&^:/4 30*5gfflJO^V7 P 4 4fr£§tf$g4 5 

5 tt. LfcJBOX^— ®fi»J 
^■To H5fJife^T, H4fc^Lfcfc<&i:l^---4^L 

■TSJBWJTtt, E*S^W^4 3 4 ho&il 

5KL4 3afc5/+y*-4 93WK»6tl, 7Z?-jlJL- 
£48 T'SSHL 43a fctf^Xgffi 1 3 cO^jMtC^b^ 
THIB-rSUfcLT^^o 4©«a5 4 4 a 

ttSfaOBfcLTfcO, «^©3E/W^4 4 3^6ft*"rs 

[0 0 2 8] H6(iS^ffi4 50»BW*SLTt>*o 
§tf®4 5«\ *7Xi«l 3fcSLT«&LTKB£ 
tU TiSSfflS<D±88IU 5 atfftJBfcftoT^S. StJ 
114 Sfctt, X^-^2 8*<fc*ft4^g»c0^Stt 
tfvXg&l 3#*§££tlT<£^ §tf|g4 

fc, X^-*2 8tta«1f*t«4 5rt*}«BU &ffJ 

U tf^Xgffil 3±t^-fc»ft^nSo 
[00 2 9] is, 06 ©«U4»iCx^— 
feilffl-r*Cfc*«1»#S. 4*3. 0 6OtW«:ffl5KX^- 

[0 0 3 0] ^fcXYeXx-^StiStfftSO^^X 
T-i/3 VS 2t8ft^nT, ffl«)«cS2<D^f5XSfi 

l 4*IS^fcinEKtff—r;i/i 5<E*Tic&BgW>£ 
tl£ 0 COBffi^fe«IOiSf5XaiEl 3«XY0Xx 
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5 <fctf T«IK»-r-^l/ 8 cT^^ 2 Ojff^XStE 

»io*5xa«i 3 0±«-eft<fb©tffiFftL 

miO*7Xlfil 3cD±@tcfiffetf&TL4v\> 

[0031]*tB^7l6a, 16bOlM^l 

10 ^M, ^^7l6a, 1 6 bT^— 

W6XY8Xf---^5 0*K»»!WtT, » 1 0#^X 
S«l 3fcS2©«7Xl«l 4fc<Dn^OfflB^-& 
^fT7o ^LTBl <DioJEfflffi«l««l 1 7"eiraEK»x 

5*T£fc«*fc£»S-£T, M/b^^ 1 6 
a, 1 6 bT«2^7Xlfil 4«LTt^f 
B^fe-^v-^tfR^ffitlScfc^fcftofeB. XY0X 
0^8Eftl6iJfflLTffi 1 <D#5Xgfi 1 3 tig 2 
0*T5XSIEl 4 £<0IEre4ffiB£fc^£fTtv3O, ftp 

20 ^Xgffii3, 1 4 #^—;U»JTttD 

[003 2] <!OBffiT?IS*7Xaifil 3, 14 
dto*1?*4, Htf^xgffii 3, l 4 0BBfcB<t03b< 
SSL^CfcCi^T, SlO«7XlS-l 3©±® 

fc«feb%TL4i,\, 

[0 0 3 3] I^OJ:5fcfflfi[ffiitO»fl*Sia-et 
^ 1 Otf^XSffi 1 3<D±iffit|8^8?TL*V^c«)s 
I*7Xifii 3, 1 4©^— jl/fflfcJcSttDftte^T 

30 ^OS/-;U»JJ8iSfc^teD^t)^OMX7 L --^3VPJ 

[0 0 3 4] *»WOSfifflfi«BttaTO««Tgat 

[0 0 3 5] £ 1 OfBtttt, H 1 <DZffl»MT-'7)V 1 

0 iziXXT ZW&Wr- 7)lltX Y 0 Xf-^' 5 

tt, ->-;i/S0f8ilxf— >h vs i»<0Se&3fciyX;i/ 
*»oS/-;W»itffll» i 2 43*tf3tt*5SJH»!liB{fi«H 
40 i*itS!H£U KZU»Br-r;UTS/-;WBttiaai 

1 20yX;l^fe«i:T«Wlr-^8±oj|!i03Sf5 
XSIl 3fcO*ir!yy*Re"r5J:9fcLfcfe©-e« 

»if-7;i/8fc«i?n5S i omu \ 3<o±^^ 

»»*^<<HEL4V^*, IlOlfil 3-\<DBt£<D 

to-exf— >hvs 2(c«tf^linEABnHffii 7fc^ 
-y;l/l 5*S&@£LT, Zlfi^®!)x-7;l/^XY0 

50 Xx-^SfclRW, KZtt»»x-7;bT*S2<DSffil 
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[ 0 0 3 6 ] Sg 3 <D*£«Hi, Sfi»*«|f£«X Y 0 Xr 

*fl*r*<J(* LT. cfc 0 Xx-^SSlr- 

[0 0 3 7] %4<Dmmi±is-Jlffl&t&m^m3 OSrX 

[0 0 3 8] 

C«WOja«] tt±J»HLfc*3l*:, *5BHfcj;fttf % 
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[0 l ] *f8Wfc«fc^li^S^H(D-^«SM*Srfft 
[0 2] Bifc^Lfc8Ho^-;l/SiJfiSafe^gfcX^ 

So 

[0 4] B2ic^LfcX^--9-»^SO^M^*r 
10 0T**£ O 

[0 5] H2fCSLfeX^-1tf»*¥g(0ft(Da}B«y^ 

[0 6] 0 2«cSLfe^-itSfcft^gO^^(Cffi(OS 

4--Xf— S^idx-^/k 5-XY0Xf->\ 8- 
T«K»T-7;k 1 0-ZI»»r-^ 12-y 
-;U»Jttttft i3-$i^7Xlfe i 5-ttiEK 

»-r-7Vk 16 a, 16b-I«Biffl*^7, 2 8 
4 8-7^aX^ 4 
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